or respiratory (3, 17, 59 ) alkalosis or the administration of acetazolamide (7). Conversely, although not consistently (10, 35, 39, 49) a decrease in urinary potassium excretion can be observed in acute metabolic (65) and respiratory (3, 13, 15, 17) acidosis. Infusion of potassium salts may, on the other hand, lead to decreased bicarbonate reabsorption and an increase in urinary pH (18, 47, 54, 55, but see 6) . States of potassium deficiency generally induce metabolic alkalosis and enhance tubular bicarbonate reabsorption (23, 36, 55) . These observations have led to the thesis of some competition between the exchange rates of distal cellular potassium and hydrogen ions for tubular sodium ions such that potassium and hydrogen ions compete for a common secretory pathway (4, 6, 7, 47).
The present micropuncture study was undertaken to delineate the distal tubular potassium transport system in the rat under a wide variety of acid-base disturbances and to compare the rate of K secretion to the simultaneously measured transport patterns of bicarbonate and hydrogen ions. Thus, some insight was gained into site and extent of tubular potassium secretion under these conditions. In addition, some factors were elucidated which regulate potassium transport during acid-base disturbances.
METHODS
Male albino or Long-Evans hooded rats weighing 252-350 g were used. Animals were anesthetized by intraperitoneal injection of Inactin (80-100 mg/kg body wt). The experimental conditions of the rats were similar to those outlined in another paper which describes in greater detail the findings related to tubular bicarbonate and hydrogen ion transport (44). The following experimental groups of rats were studied: 1) control rats kept on a diet of Purina laboratory chow (0.72 % K, 0.46 % Na) until the night preceding the experiment and having free access to tap water; 2) rats in which acute respiratory acidosis was induced by breathing a mixture of 15 % COZ-85 % 02; 3) rats in which metabolic acidosis resulted from the dietary pretreatment with an acidifying salt (CaC12) at a concentration of 4% and the substitution of 0.5 isotonic calcium chloride for drinking water (these animals received an intravenous solution of isotonic ammonium chloride in 5 % mannitol (0.1 ml/ min) during the experiment); 4) rats hyperventilated artificially by means of a Harvard or Palmer respirator (rats listed under I, 2, and 4) received the same diet and an intravenous infusion of isotonic sodium chloride in 5 % mannitol at a rate of 0.1 ml/min during the experiment) ; 5) rats in which the infusion of a solution of 5 % sodium bicarbonate at the rate of 0.1 ml/min led to metabolic alkalosis; 6) rats in which respiratory alkalosis (mechanical hyperventilation) was superirnposed on intravenous bicarbonate loading; 7) rats in which respiratory acidosis (15 % COZ-85 % 0,) was superirnposed on intravenous bicarbonate loading (the experiments listed under 6 and 7 were done to compare the distal tubular potassium secretory system under conditions of similar intratubular pH but differing intracellular pH (high during hyperventilation, low during breathing 15 % COZ-85 % 0,)); 8) rats in which the effect of an intravenous potassium chloride load (0.1 ml/min) on distal and urinary potassium excretion was tested in control; and 9) in bicarbonate-loaded rats (see group 5). The state of mild osmotic diuresis (5 % mannitol in isotonic NaCl) was chosen to minimize changes in distal tubular potassium secretion which could have resulted from unspecific changes in distal tubular fluid reabsorption.
A fairly comparable range of inulin U/P ratios was accomplished (Table 1) Table 4 and Fig. 3 . Potassium TF/P ratios remain low along the distal tubule and net addition of potassium along this part of the nephron is conspicuously absent. Notably, the progression of potassium/inulin TF/P ratios fails to increase (I = 0.06). Inspection of the right part of Fig. 3 also shows consistently low late-distal potassium/ inulin TF/P ratios. The mean value of 0.13 s 0.023 is the lowest one of the various groups studied.
Since some of the corresponding ratios in the final urine are still lower (mean values: 0.087 =t O.OlZ), some net reabsorption of In Table 5 and Fig. 4 ,4 comparison with control distal tubular data shows: 1) a regression line of distal potassium/inulin TF/P ratios with a significant positive slope (P < 0.001, r = 0.91), 2) this regression line is steeper than the corresponding slope in control conditions, 3) late-distal potassium/ inulin TF/P ratios (0.52 AZ 0.043) are also significantly higher than control values (P < 0.001).
The effects of acute metabolic alkalosis induced by the intravenous infusion of sodium bicarbonate solutions are summarized in Table 6 This indicates that most of our measurements were obtained from the second half of the distal tubule. The latter value is the highest possible concentration that could be achieved if potassium ions were distributed solely according to the electrical driving force. Inspection of Table  11 indicates that, under' all experimental conditions, the observed potassium TF/P ratios were lower than the calculated ones. A small reduction of transepithelial electrical potential differences is apparent in acidotic animals. According to the comparison between calculated and observed transepithelial concentration differences, it is apparent that net entry of potassium ions under all conditions studied proceeds down an electrochemical potential gradient. The present series of experiments lends strong support to the view that the distal tubular epithelium is the nephron site where the most important acid-base dependent changes in tubular potassium transport occur. This is evident from inspection of Figs. l-8, which shows that the fraction of filtered potassium present at the earliest distal tubular puncture site is small and varies but little despite widely differing secretion patterns of potassium along the distal tubule. The secretory contribution of the distal tubule shows large differences depending on the metabolic situation. In general, potassium secretion is enhanced during alkalosis and depressed in acidosis. A summary of the absolute secretion rates during the different experimental conditions is given in Fig. 10 .
The widely differing distal tubular transport patterns of metabolic alkalosis of similar degree (65). These observations are also consistent with the view that potassium uptake into secretory distal tubule cells is pH dependent.
It should be noted that the clear-cut relationship which we and others have observed between acute acid-base alterations and both plasma potassium levels and urinary potassium excretion is not regularly seen in acid-base disturbances of longer duration. For instance, normal plasma potassium levels and a slightly elevated excretion rate of potassium have been noted during chronic respiratory acidosis ( 10, 39, 49) , and the situation is similarly complicated during chronic metabolic acidosis in which kaliuresis may be observed (35, 56 (20) and a similar mechanism may be responsible for the observed kaliuresis in chronic acidotic conditions.
In the present series of experiments, both distal intratubular pH and the progression of bicarbonate concentrations along the distal tubule were measured under the different experimental conditions. Although discussed in detail in another paper (44), some pertinent aspects of the relationship between distal in situ pH and distal tubular bicarbonate reabsorption, on the one hand, and net potassium transport across the distal tubular epithelium, on the other, will be considered. Figure  12 illustrates (25, 53, 66) . This finding demonstrates continuation of active hydrogen ion secretion even during metabolic alkalosis (25, 53,-66) . 
